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AUTHOR: “Stepukhovich, A.D., Nikitin, Ye.Ye. 76-11-3/35 


TITLE: On the Kinetics and the Mechanism of Tetramethylethylene Decay 
(0 kinetike i mekhanizme raspada tetrametiletilena) 


PERIODICAL: ssn). Fizicheskoy Khimii, 1957, Vol. 31, Nr 41, pp. 2400-2402 
USSR 


ABSTRACT: A possible explanation for the anomalous decay kinetics of tetrame-~ 
thylethylene is given on the basis of the hypothesis of the heterog- 
eneous radical, but not a chain-decay of tetramethylethylene. The 
facts stated concerning the decay of tetramethylethylene by means of 
the experiment can be explained by considering their decay to be a 
successive radical reaction with a heterogeneous forming of active 
centers. There are 5 Slavic references. 


ASSOCIATION: Saratov State University iment N.G.Chernyshevskiy (Saratovskiy 
gosuniversitet im. N.G.Chernyshevskogo) 


SUBMITTED: August 8, 1955 


AVAILABLE: Library of Congress 
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Stecukhovicny, As 4... 307 /16-32-10-27/ 52 
On the Nature of the Negative Tenperature Coefficient of 

the Rate of Radical Recombination (0 prirode otritsatel'nogo 
bumpers burneso koeffitsiyenta skorosti rexombins sii 

rad ialov) 


Znurnel fizicneskoy whinii, 1958s Yol 22, NE 105 
pp 2415- 2417 (USSR) 


Tne statistical interpretation mak ossivle only 


formally 2 negative value of t=is magnitude 5 physically 


thig is, howevery nardly possible. in the case of & 
trimoleculer reaction the negative activation enerey 
becomes understandable as excess eneréy wnich is trans- 
mitted away by =eans of the kinetic (or radistion) 
eneroye A necative tenperature coefficient of the 
reaction rate wes first observed in the trimolecular 
reaction 2 NO+0, <2 HO, (Ref 3). 4 nezative vaiue 
of the activation eneréy in bimolecular recombinations 
card 1/3 of the cH, radicals ( or more complex radicals) does 
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On the Nature of the Necative Tenaperature Coefficient Sov/76-32-i5 a eas 
of the Rate of Radical Hecombin:tion 


not have any sense. According to the law of the chonge 
of the steric factor (s) of the bimolecular reaction 
with the temperature the equation 

s T 3,5 


1 
Ty, 


S 
T, 
An increase 
Tend to a oe 
60-fold, wni 
tr 


holds for the CH, radicals (Ref 4). 


T: 3 


u 


aR Osein 8 
in temperature from 300 to 1000 K must 
ecrease in the steric fector cy about the 
ch corresponds to a negnitive activation 
a 


a ; Bogs seis 
energy of recomoi:nation E ok = -3,6 keal. This 
Ske caiget Hoey . ae aA 
velue differs fron that found experinertslly by less 
thin 1 keal, ond lies just on ute limit of error. A 
comparative table of the value r,/°n, shows good 
aereernent between the cnleul ted an eee Valucss 
ths 1 ttor cre, however, 2 littl« lover 1s 2 rule. an 
: ‘ err | 
weotivation value of 0,5-1 keal/nol land to be assumed 
Card 2/3 for a full agreement of the recombin:tion reaction 
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radicals. Thus, a decrease in the steric 


reaction factor with the increase in temperature is assumed 
to be the explanation of the negative temperature 


coerfi 


cie 


nts found. The increase in temperature makes more 


difficult the formation of a configuration reczulsated 

in a better way and is related to a negative activation 
entropy. 
are Sovict. 


There are 1 table and 4 reforences, 2 of which 
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AUTHOR: gtapukhovich, A. De 
pone 
TITLE: -~ On the Inhibition Mechanism of Hydrocarbon Cracking by Inhi- 


bitor Addition (0 mekhanizme tormozheniya kreking@ uglevodcero~ 
dov dobavkami ingibitorov) 


PERIODICAL: ghurnal fizicheskoy khimii, 1958, Vol 32, Nr 11, PP 2571-2574 
(USSR) 


ABSTRACT: Culculations made earlier of the activation eneréy (Es ah) of 


the inhibition mentioned in the title (Ref 3) showed that the 


Enh depends on the nature of the active radical that further 
develops the chain, 3s well as on the inhibitor. Bak changes 


from 5 to 8 kcal, it 18; however, independent of the nature of 
the hydrocarbon (if the active radical remains the same). It 

is assumed that the tnhibiting effect of the olefins (propylene, 
isobutylene) on the cracking of alkanes takes place in an ex- 
change of the active radicals (H, cH, ) py less active ones (of 
the type of the ally: radical) according to the following ren 
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fe. : é 
Card 1/3 action: R (H, Cs) + Movefin == RH + Raiyl 
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50v /16-32-11-17/32 
king by Inhibitor Addition 


On the Inhibition Mechanism of Hydrocarbon crac 


of the reaction constant (Ks oh) of the 


inhibition by the inhibitors with the temperature on the ad~ 
dition of gifferent inhibitors are explained by the change of 
the steric factor (S:ny of the above-mentioned reaction. The 


The various changes 


sive radicals py inactive 


ange of ac 
~ 7 kcal/mol. almost equali~ 


the value Bs nh 


assumption on the exch 
radicals i8 proved by 
r propylene and butylene. The reaction velocity 
congtants for various hydrocarbons were calculated according 
to an equation cy N. N. Semenov (Ref 6) for spherical vessels 
and are giver (Table 1). The separation of the H atoms from the 
olefin molecule takes place in the methyl group at the weakest 


CuH bond in the $8-position to the double pond. An accumulation 
of the methyl groups inereases the inhibiting effect. 
There are 3 table and 7 Soviet references. 
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AUTHORS: stepukhovichs As 3e Birger, 3+ Ze 

TIPLE: Kinetics and Mechanism of the Decompositicr of Hydrocarbons 
(Kinetika + mekhani2o raspads ug levodorodoy ) KIT. Kinetics 
ef the Butane Cracking Inhibited by Propylene Additions 
(XIII. Kinetika krekinga putana, zatozmoznennog® debavkami 
propilena 


PERIODICAL: ghurnal fizicheskey himii, 19992 Vol 39» Nr 1, pp 8-14 (USSR) 


ABSTRACT: The theory of the chain crackin€ of hydrocarbons inhibited by 
additions of varicus inhibi ting agents was developed already 
some years 26° (Refs 4-4). According to Hinshelwood cari 
vud) (Ref 6) and the results of some investigations Ref 5)+ 

the butane eracking i8 carried out in a complicated kinetic 
process. This assumption is , however; unfounded considering 
on of the radical chains of the alkanes and 


tne gecomposit 
£ tatane. The present tests were carried ou to 


the gstructurs $ 


- OF 


the inhibiting ~eaction, and vo establigh the working mecnanisao 
of propylene Phe crackiné of butane with propylene additions 
Card 1/3 mas carried ont in 4 saguum unit “ne jescoription of which has 
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Kinetics and Mechanisa roons. XIII. Kinetics 
of the Butane Cracking S . 
aiready been given tegather with the working method (Ref 7) 
The cressu was Measured by means of a diaphragm pressure 
6282, the aperature by mears cf a potentiometers PP. Two 
series of vestigasions were made at 540° and 580°C -respective- 
iy (Tabie - The resuits of the irvestigatiocns showed, after 
2 treatment of the reasticn walls (quartz Glass) sith EF, that 
an enlargement of the spesific surface intensifies the ine 
hibiting reaction which points to a heterogeneous origin of 
the chain formation and, on the cther hand, *o a hsmogenecus 
i fission of the chains in the cracking reaztion (Refs 1,8). A 
1 vording to the calculations by A. D. Stepukhovich, the value 
f 13504 kesl 1s given for the activation energy of the admission 
of CH; radicais at the walls of the quartz vessei. The dew 
uv terminaticns made according to the method of inhititing ad- 
ditions snowed a value of 2.7 xeal for the activation energy 
of the reaction of propylene with H radicals, and a value of 
11 keal for the reaction with CH, radicals. The decomposition 
of butans does not constitute an exception ree the general 
Card 2/3 laws of reaction kinetics of the inhibited radical chain 
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PHASE I BOOK EXPLOITATION Sov/49si a 


Methvurovekoye soveshcnaniye po khiaii nefti, Moscow, 1956. 


Svdormik trudov Mezhvuzovskogo soveshchantya po knimii nefti 
Collection of Transactions of the Inter-University Con- 
erence on Petroleum Chemistry) (Moscow) Izd-vo Mosx. 

univ., 1960. 313 p. Errata slip inserted. 1,600 copies 
printed. 


4 

{ ‘ 

! Organizing Committee of the Conference: Chairman! B. A. 

‘ Razanskiy, Academician; Vice-Chairman: S. I. Khromov, 

{ Docent; G. M. Panchenkov, Professor; A. FP. Plate, Pro- 

' fessor) Secretary: Ye. 3. Balenkova, Scientific Worker. 
Editorial Board: Resp. E4.: A. F. Plate; I. V. Gostun- 


skaya, I. KR. Tits-Skvortewa L, A. Erivanskaya. 


PURPOSE: This collection of articles is intended for the 
teaching ataff of universities and schools of higher ed- 
wcation training apectalists for the petroleua and petrol- 
eua-refining industries. 


| Cart 1/7 


tae - von re ce 

4 COVERASE: ‘The collection includes articles deeling with the 

\ present state of the petroleus induatry, the scientific 

! research problems in petroleun chentatry, the chenistry 

‘ of petroleun, the composition of petroleum and petroleun 

! products, the scientific principles of refining petroleua 

! into motor fuels and lubricants, and the manufacture of 

‘ wynthetic producta from hydrocarbon gases anc petroleus. 

} Qne article discusses the effect of chezical composition 

' and additives on fuel combustion in jet engines. ‘The za- 

H terial was presented at the Inter-University Conference 

{ on Petroleum Cheaistry, held at the Moscow State Universi- 
ty iment M. v. Lemonosov Noveaber 26-23, 195). No person- 

{ alities are mentioned, References accompany most of the 

| articles. 

\ TABLE OP CONTENTS: None given 


The mthors and the citles of articles are as fellows: 
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Introduction by B. A. Kazanskiy, Acagemician 
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FROST, Andrey Vladimirovich, prof. [deceased], Prinimali uchastiye: 
BUSHMAKIN, I.H.; VWSDENSKIY, A.A,; GHYAZNOV, ¥.M.; DEMSNT'YEVA, 
M.I.: DINTSES, A.I,; DOBRONRAVOV, R.K,; ZHARKOVA, V.R.; 2HERKO, 
A.V¥.; IPAT'YEV, V.U,; KVYATKOVSKIY, D.A,; KOROBOV, V.Y.; MOOR, 
¥.G.; NEMPSQV, H,S,; RAKOVSKIY, A.V,; REMIZ, Ye.K,; RUDKOVSKIY, 
D.M.; RYSAKOV, M.¥.; SEREBRYAKOVA, Yo.K.; STEPUKHOVICH, A.D.; 
STRIGALEVA, N.V,; TATEVSKIY, V.M,; TILICHBYSV, M.D,; TRIFEL?, 
A.G.: FROST, O.1,; SHILYAYEVA, L.¥.; SHCHEKIN, V.V.. DOLGOPALOY, 
W.M., sostavitel'; GERASIMOV, Ya.1.,.otv.red.; SMIRNOVA, I.¥., rede; 
TOPCHIYEVA, K.¥.; YASTREBOV, V.V., red.; KONDRASHKOVA, S.¥., red. 
izgd-va; LAZAREVA, L.V., tekhn,. red. 


[Selected scientific works] Izbrannye nauchnye trudy. Moskva, 


Bia-vo Mosk.univ., 1960. 512 p. (MIRA 13:5) 


1. Chlen-korrespondent A SSSR (for Gerasimov). 
(Chemistry, Physical and theoretical ) 
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AUTHORS s Stepukhovich, A.D. 
TITLE: Kinetics and mechanism of braking and initiating 
the cracking of paraffin hydrocarbons 


PERIODICAL: Referativnyy zhurnal. Khimiya, no.8, 479, abstract 8M177 
(8M177) (Sb. tr.Mezhvuz. soveshchaniya po khimii nefti, 
1956. M., Mosk. un-t, 1960, 230 - 257) 


TEXT; It had been found in previous papers by the author that the 
olefinss propylene, isobutylene, allene, tetramethyl ethylene, and & 
mixture ofo-and B- butylene inhibit the cracking of hydrocarbons. On the 
basis of an analysis of the scheme of the radical chain reaction in con- 
sideration of homogeneous or heterogeneous radical formation with sub- 
sequent chain formation in the volume, homogeneous braking on the 
inhibitor molecules, and fixing of radicals to the walls, tne author 
derives the equations for the kinetics of cracking of the individual 
alkanes braked by means of inhibitor admixturess 1(W - W,) = A+ BOY 


or oe W,) = At + BIP, ., where W is the initial rate of alkane 
Card 1/2 
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cracking corresponding to the concentration of the braking admixture 
Ciah (or the partial pressure of the admixture Psa) W rate of completely 


braked cracking or residual rates A and B (or A' and B!) = coefficients 
dependent on the initial pressure of hydrocarbons. These equations 
serve as the basis for the quantitative method of determining the rate 
constants of the breking reaction of chains on the inhibitor molecules 
and those of the chain rupture at the walla. The author studies the 
radical scheme of cracking by which it ia possible to determine the 
kinetic rules governing braked - initiated cracking. He gives a survey 
of publications on the kinetics of cracking. 33 references, 
[Abstracter's notes Complete translation. 


Card 2/2 


CIA-RDP86-00513R001653230001-0" 


APPROVED FOR RELEASE: 08/26/2000 


"APPROVED FOR RELEASE: 08/2 


SSD eau PTS PETES TORT RE IT TE SSR TET 


>| 26/2000 . CIA-RDP86-00513R001653230001-0 


FEL TRIES = SS STE raencenn renner rene tener 2 


5/076/60/034/007/018/042/Xx 
B004/B068 


AUTHORS: Stepukhovich, A. D. and Naumov, Yu. P, 
Nee niccekieeeieiicne 


TITLE: Kinetics and Mechanism of Cracking of Paraffin Hydrocarbons. 
Effect of the Heterogeneity Factor on Kinetics and Mechanism 
of Cracking of Ethane and Propane 


PERIODICAL: ghurnal fizicheskoy khimii, 1960, Vol. 34, No. Ty 
pp. 1488-1494 


TEXT: The aim of this work was to investigate the effect of the hetero- 
geneity factor s/V on the inhibition coefficient f. S is the internal sur- 
face of the reaction vessel, and V is its volume; both f# and k are empiri- 
cal values of the equation for the kinetics of cracking developed by 


A. I. Dintses and A. V. Frost: dx/dt = k(1 - x)/[1 - B(1 - x)] (1). The 
following relations were derived by Stepukhovich in Ref. 2: ke2w kz V/ak,, 
and f = k,/(k_V+ak 4) (2). The inhibition coefficient B is thus given by 


the rate constant ky of chain inhibition in the volume for the collision 
Card 1/4 
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Kinetics and Mechanism of Cracking of 3/076/60/034/007/018/042/X% 
Paraffin Hydrocarbons. Effect of the Hetero- B004/B068 

geneity Factor on Kinetics and Mechanism of 

Cracking of Ethane and Propane 


of active radicals with inhibiting molecular reaction products, and the 
rate constant ke, of radical absorption by the wall of the vessel; rate 


ks ig valid for the development of chains in the volume; *, is a constant; 


a is the portion of the forming inhibiting product in the volume V. Ethane 
was cracked at 600°C and propane at 580°C and 10, 20, and 40 mm Hg. A 
spherical and a cylindrical reaction vessel with equal volume were used, 
and an effect of the geometrical shape was established. The cracking rate 
in the spherical vessel was only one-sixth to one-third of that found in 
the cylindrical vessel. This is explained on the basis of the chain theory 
which says that chains form on the wall, but are ruptured both on the wall 
and in the volume of the vessel. For the chain length », the relation 


» =v, {1 - 0.1g42/D+0.01(gd-/D" (5) is derived. yp, depends on the geo- 


metrical shape of the vessel; g is the chain-rupture coefficient in the 
volume; D is the diffusion coefficient; and d is the diameter of the vessel, 
The calculated value of g is between 0.063 and 0.25 sec~!, The linear 
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Kinetics and Mechanism of Cracking of $/076/60/034/007/018/042 /Xx 
Paraffin Hydrocarbons. Effect of the Hetero- 3004/3066 

geneity Factor on Kinetics and Mechanism of 

Cracking of Ethane and Propane 


relation between the cracking rate and d bears evidence to the heterogene- 
ous character of chain formation. Moreover, the effect of $/V was examined 
by packing the cylindrical vessel with quartz tubes up to different levels. 
With increasing degree of packing with fresh quartz tubes, i.e,, the ex- 
tension of the wall surface, the oracking rate decreased rapidly. From this, 
4t is concluded that cracking has a chain-like character. On repeated 
cracking, aging took place when the same packing was used. The packing 

lost its ability to rupture chains. This is ascribed to a stable chemosorp- 
tion of radicals on the packing. The inhibition coefficient 8 in equation: 
(1) depends on s/V and decreases with increasing packing degree. According 
to Stepukhovich's theory, this indicates the heterogeneous character of the 
effect of inhibitors and inhibiting products. The assumption that f depends 
on pressure for ethane but not for propane, was experimentally confirmed. 
Vv. V. Voyevodskiy and V. A. Poltorak are mentioned. There are 5 tables and 
8 Soviet references. 
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ASSOCIATION; Saratovakiy gosudarstvennyy universitet 
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$/076/60/034/010/015/o22 
BOi5/B064 

[1-S100 

AUTHORS: Svepukhovich. A BD, and Derevenskikh, L.V. 


=== 
TITLE: The Mechanism of the Thermal Decomposition\ of Ethane 


and the Composition of the Resulting Products 


FPERTIODICAL: Zhurnal fizicheskoy khimii 1960, Vol. 34, No. 10, 
pp 2315 ~- 2319 


TEXT: The decomposition mechanism in ethane cracking has hitherto 
not been completely clarified. The present paper investigates the 
formation of methane in ethane cracking at 612°C and 635 C, pressures 
of 20 mm Hg and 180 mm Hg, and extents of conversion cf up to 50% 

The dependence of the composition of th+ crazking products on tempera- 
turs, pressure. and the extent of conversion was studied by means of 
at apparatus used for gas-vclumetric chromatcgraphicanalyses (Refs, 
20-22). Results are tabulated, Experimental data show that reaction 
chains are formed, and that the apparent chain length is reduced with 
-nireasing extent of conversion. This is dus te the retarding effect 
of thy: cracking products upon the rate of decomposition Special 


Card ad 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653230001-0" 


"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653230001-0 


se ee EATEN OS EN | PETER ARTE DP SEI NESS WARNE PATE EN GRAS I UTE RUT TI rere er Oo EE ESTE SOREN RRR CLAS INTE 


84633 
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Decompisition of Ethane and the BO*5/B064 


Composition of the Resulting Products 


experiments (by Ye K. Mogileva and N.S. Sukhova) showed that small 
atditions of allene or acetylene inhibit ethane cracking considerably 
the yields of ethylene and hydrogen thus jecreasing considerably and 
that of methane increasing noticeably This inhibitory effect of the 
race .ng products is to be observed up to an extent of converston of 
25% The limit of the chain length does not depend on pressure and only 
little on temperature and the residual chain reaction (with a chain 4 
length of the order of 7 - 8 links) The regults show that the ratio 


CH /[i/2(a, CoH) | dc#s not remain constant with a change of pressure, 
which means that methane is also formed by side reactions. The ratio 
(H) / (CH,) #29 3/8, wag derived from the results of analysis, with 


: ERY 
2 ‘0 ~ (Ref. 23) being assumed, i.e.,the contentration 


oa) 
' 

: 
iy 


smallex by two orders of magnituds than that of Ci, - For 


635°C che :cnzentration sf H .s determined :2 te (H) 10-12 moles/l. 
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In view of the fact that the dissoctation to radicals proceeds 
heterogeneously, this value is in good agreement (with respect to its 
order of magnitude) with the experimental data of Sachsse (Ref. 8). 
There are 1 figure, 1 table, and 24 references: 8 Soviet, 10 US, 

1 Canadian, 1 German, and.4l. British. 
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AUTHORS: Gamus-Chernyavskaya, Ye. Mo, Reznikova, 8. She, Stepukhovich, A. Do 
cmatidiiicsS Pathtat BoE caches hid: Biba Se ee 
TITLE: Composition of the Products Obtained by Initiated Cracking of 


Gaseous Alkanes‘\and the Mechanism of This Process 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 131, No. 6) pp. 1376 ~ 1379 


TEXT: The authors investigated the cracking of propane, butane, and isobutane, 
which was initiated by the addition of azomethane. The reaction products were 
chromatographically determined. The results are shown in table 1. Under the ex- 
perimental conditions (propane; 364°, 80 torr, 10 min; tutane: 355°, 70-76 torr, 
10 min) no thermal cracking occurred as yet without initiator. Small admixtures 
(123%) of azomethane, however, caused intensive cracking. Unlike what is the case 
with thermal cracking, dehydrogenation in the case of propane predominates over 
demethanization. The CH, yield is nearly double that of ethylene. With increasing 


addition of azomethane (7-104) the ethylene yield becomes 7.5 times greater, and 
the CAH yield is only doubled. The CH, yield, however, remains greater than the 


CoH, yield. These results prove the initiating action of the CH, radioals. At 
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azomethane concentrations of between 3 and 10% the ratio CoH, : C He increases 


from 0.25 to 1, approximately proportional to the concentration of azomethane. 
In the initiated cracking of n-butane, the ratio 5H : 0,H, : Ho equals 


24 
10 3; 2.5: a whereas in thermal oracking (548° >» 180 torr, 6 a this ratio is 
9: 305: eee 4). Also here demethanization predominates. In isobutane the 
ratio cing: 2 C, Hy : H, in initiated cracking ts 2 : 6 : 1, and in thermal crack- 


ing 7 : 3: 1. With increased addition of azomethane, the action of the initiator 
is limited, as predicted by the authors (Ref. 5). The formation of propane in 

the initiated cracking of isobutane has as yet not been explained. The authors 
suggest trying initiated cracking on an industrial scale as a new method. They 
thank R. Vo. Kosyreva for her collaboration in analyses. There are 1 table and 

5 Soviet references. 
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AUTHORS; Pstrosyan, Vo I., Kosyreva, R. V.; Stepukhovioh, A. Des 
Shul*kevish, Go Vo 
TITLE: The Composition of the Products and the Kinetics of Butane| 


Cracking Initiated by Additions of Ethylane Oxide 4 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, Noe 5, 
PPo 1103 ~ 1106 


TEXT; The authora studied the above subject by the statistic method in a 
high vacuum apparatus. This apparatus consisted of three parts connected 

in series: a) a kinetic apparatus to study butane cracking on the basis 

of pressure change: d)y chromatographic separating apparatus; oc) hydrogen 

and methane combustion" apparatus, also used to detect CO. Table 1 and 

Figs. 1-3 show the results of cracking at 450°C. It follows from Table 1 
that small additions of ethylene oxide effect considerable butane crack- 
ing. Cracking doss practically not occur without these additions at 450°. 
All the characteristic products of thermal cracking at higher tempera= 14 
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Kinstics of Butane Cracking Initiated by BO11/B 
Additions of Ethylene Oxide 


turag (550 -600°6) are containsd in the products of cracking thus ini- 
tiated. Additions of 1-3% are the most effective. If the ethylene 

onids additions are increased, the initiating effeot reaches a satura- 
tion point (predicted in Ref. 13). With an ethylene oxide addition of 
10%, tha cracking attains about 30%. The self-decomposition of ethylene 
oxide cannot explain such an intensiva butane decomposition, nor the 
sompogition of the proeeeees &§ pure ethylene oxide gives only small 


quantities of H,» CH, : > CoH 4° and C,H, om decomposition (Table 1). The 


paired products ee ieeeaak cracking (at higher temperatures) ge formed 


in the usual quantity ratios (CH, . CH, CoH = CHa» and H, C Hg) 


on initiated crasking. However, ais a low concentration of is ar 
tiator, demathanization and de-sthanization occur to the same extent, 
mot ag in ordinary cracking. When the concentration of ethylene oxide 
ia raised (43-5%}. demathanization begins to prevail. as is the case in 
normal crasking. This shift is best explained ty the hypothesis of the 
{gomerization of the butyl radicals to secondary butyl radicals. The 
decomposition of the oxide sxplaing the higher yield of CH,» CH; and Ho, 
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a5 Opposed to normal cracking. A similar pattern is followed by isobutyl 
sracking. The starting rate of initiated butane oracking rises with a 
zine in the concentration of the initiator. In each case it decreases 
with time, and reaches a certain limit, which ig practically independent 
of the initial concentration of the addition (Fig. 2). The kinetics of 
initiated cracking have, as have those of normal cracking, the character 
of a process which is self-retarding by the products, and is described 
by the equation of Dintsess and Prost eas 3). Ethylene oxide also has 
an inhibiting effect (Equations (I) - (IV)). The ethylene oxide rate- 
constant that was obtained, and the activating energy of the decomposie 
tion agreed with values previously (Refs. 1,7) established. The authors 
mention papers by A. I. Terenin (Ref. 12). There are 3 figures, 1 table, 
and 17 references: 9 Soviet and 8 American. i 
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assumed in the calculations of activated complexes are based on the 
assumption that their structure ig similar ts that of the end preducte. 
‘-ray analysis showed, for the end producta, paraffin-like structure 

with stretched 2lezag chain. Tro. trimary binolecular Compound for FE fg 
butene-1, To calculate the “potationa!l suns of gtaitua", the coordinates 
of atoms, reagents, and activated complexes were firgt calculated, then 
the product of Principal moments of inertia wags determined according to 

V. M. Gryaznov and A. V. Frost (Ref. 7: Statisticheskiye metody rascheta 
termodinamicheskykh velichin (Statistic methoda of calculating thermo- 
dynamic values), M., 1939). The corresponding frequencies (Ref. 6: L. M. 


Sverdlov et al.: Optika i spvektroskopiya, 2, 354, 1958) were substituted 
into the equation for the "vibrational sum of states". The steric factors 
were calculated from 


ae) | 
Q.@n Ff (1). 


Table 2 gives the factors for molecular polynerization of E and P, In 
radical polymerization, the factor at the beginning of Sro#wth with CH, 


ae 
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Steric factors of radical ... Se Cats 

radicals ig 8.4°1077, with addition of ethylene to the propyl radical 
8.491077, on formation of amyl and hexyl radicals, the’ steric factot: ' 
slightly decreases, and remains constant on further additions. Also for 
the lower factors of radical polymerization of P (1077-40710) the steric 
factors considerably drop only in the in§t}al stages. 4 comparison of the 
steric factors of both types of polymerisation shows that, under the same 
conditions, radical polymerization must predominate over molecular a 
polymerization, owing to the low activation™énersy of the forner 

(4-6 kcal) as compared with that of the latter (38-40 kcal). The abrupt 
decrease of the high steric factor of dimerization on transition to the 
trimer explains the fact that in gusie unsaturated compounds (isobutylene 
etc.) molecular polymerization does not 60 beyond dimerization. ‘he 
tendency of steric factors to becume cunstans already after the first 

3~4 links confirms the empirical assumption of an eyual reactivity of 
polymer radicals of one monomer having different lengths. When estimating 
the reactivity of radicals, the steric factors in the reaction with 
monomerswill have to be considered. This alse applies to transfer und 
chain breaking reactiong. There are 3 figures, 2 tables, and 10 Soviet 
references, 
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B121/B203 
AUTHORS: Stepukhovich, A. D., Kosyreva, R. V., and Petrosyan, V. I. 
TITLE: Kinetics and mechanism of hydrocarbon decomposition. I. Mech- 


anism of thermal propane cracking 
PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 3, 1961, 600-604 


TRXT: The authors studied the composition of reaction products of thermal 
propane cracking as dependent on the degree of decomposition, pressure, and 
temperature by gas-chromatographic analyses. The analytical results are 
tabulated. Propane cracking at 590°C was found to give equal amounts of H 


and CzHes as well as CH, and C oH y: and also detectable amounts of ethane 


at low pressures (20 mm Hg) and low decomposition degree (about 10%). With 
increasing degree of decomposition and pressure, propane cracking mainly 

yields methane and ethylene; also the yield in hydrogen and propylene is 

nearly trebled. The ethane content in the reaction products also rises with 
increasing degree of decomposition and pressure. The formation of ethane in : 
thermal propane cracking is explained with a radical chain mechanism. The VA 
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formation of methane and ethylene in propane cracking is explained with the 
decomposition of propyl radicals according to the equation 


CHCH, CH, <== CH, + CoH, (5). At a high degree of decomposition (60-70%), 


less ethylene is formed due to secondary reactions (polymerization, hydro- 
genation), The formation of propylene and hydrogen is explained with the 
decomposs tien of isopropyl radicals according to the equation 

CH CHCH <—C He +H (6). There are 1 table and 9 references: 8 Soviet- 


3 3 3 
ploc and 1 non-Soviet-bloc. The reference to the English~language 
publication reads as follows: F. J. Stubbs, C. Hinshelwood, Proc. Roy. Soc. 
As, 20, 458, 1949. 
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Kinetics and mechanism of the decomposition of hydrocarbons. 
Mechanism of the thermal cracking of butanes. Zhur.fiz. » 35 
no.6:1331-1336 Je '6l. ( 14:7) 


1. Saratovskiy gosudarstvennyy universitet imeni N.G.Chernyshevskogo, 
kafedra khimicheskoy fiziki. 
(Butane) (Cracking process) 
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Effect of the chemical structure of the solvent on the kinetics 
and mechanism of Menshutkin's reaction. Zhur.fiz.skhin. 35 
N061.1°2532~2539 N bl. (MIRA 14:22) 
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} AUTHORS: Stepukhovich, A. D., and Ulitskiy, V. A. 
TITLE; Steric Pastore af the recombinaticn reaction, the dis- 
proportionation of radicals and of th-i» formation from 


molecules 


PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 11, 1961, 2569-2575 


TEXT: The steric factors of the bimolecular reactions 
1)H+H=H,, Sf 
2) H+4 CH, = CHa, fe 
3) H 4-H. = Cale. (a) 


4) H + -CsHy = Calls. 

5) Cl+Hy=H + HCl, 

6) Br + Hy = H + HBr, 
7) CHs + CHs = Gills, 

8) Hs + Gia= H+GHs, 
9) Ha+ Cally = H+ Gs. 
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were calculated from 


sdoxp[—4 +74 (10 7352) (1), 


where Qa! Q5? a B” total partition function of the re:ctants. A and B 


and the partition function of the activated complex A...B; 2 = number of 
collisions per particle; y = non-adiabatic reaction coefficient; T = abso- 
lute temperature; k and h = Boltzmann and Planck constants, respectively. 
y Was assumed to equal unity. The calculation was related to 900°K. The 
geometric configurations of the particles in reactions (1)-(9) are 
presented in Scheme 1. The follcwing values are shown in Table 1: 
diameter 2; statistical weights ¢; symmetry numbers o; products of the 
main moments of inertia Iys In) I; of rotation Qn» of vibraticn Q, of 


translation’Q, of the partition functions, and of the values of the =xronent 


in Eq. (1). These values were determined from the geometric configura- 
tions and vibrational spectra of the reacting particles and of the 
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activated complex. Steric factors calculated from Eq. (1) and from data 
given in Table 1 for reactions (1)-(9) are listed in Table 2. Even the 
ateric factor of the recombination reaction of the hydrogen atom ig not 1 
but of the order of 0.1. The steric factor igs further lowered when the 
‘rimolecular recombination of the H atoms is taken into account. When 

CH, is substituted for one hydrogen atom, an abrupt decrease of the steric 


factor (by two orders) occurs. A continuous decrease takes place when the 
size of the radical is increased (C 2Hs» CH Ho). When CH, radicals are 


3 


recombined, the steric factor becomes by a order lower than in the case , 
of similar reactions involving H and CH,. Low steric factors of the order We 


3 
of 10 3 are obtained for elementary substitution reactions of Cl and Br 


with Ho. Considering Sp (2, = (t,/T,) ye and relating the factors in 


Eqs. (6) and (7) to sion: one finds 3- 107° and 4° 1077, while 6: 107? and 
9°10-Jare obtained quantum-mechanically. Radical-forming reacticrs 
between Ho» Coo, and CoH, and the corresponding disproportionstion reac- 


tions of the radicals have steric factors ranging from 10° = to 1C ae 
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variation of the geometrical dimensions due to the structural indefinity /) 
of the intermediate complex has no effect on the calculated low steric 

factor. The relationship between the reactivities of radical ard molecular — 
reactions which will be studied in a later paper. A paper of N. NM. 

Semenov is mentioned. There are 9 schemes, 2 tables, and 18 referenceg: 

14 Soviet and 4 non-Soviet. The three references to English-language 
publications read as follows: K. UJ. Ingold, F. P. Lossing, J. Chem. Phis., 

21, 368, 1953; E. Bauer, Ta-You Wu, J. Chem. rhys., 21. 736, 1953; J. R. 

Dingle, D. I. Le Roy, J. Chem. Phys., 18, 1632, 1950. 
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(Saratov University imeni N. G. Chernyshevskiy) 


SUBMITTED: March 28, 1960 


Table 1. Values of quantities necessary for the calculation of steriz 
factors. Legend: (1) particles; (2) reactions with H atoms; 
(3) recombination reaction of cH, radicals; (4) disproporticnatior -f H 


with unsaturated hydrocarbons; (5) substitution of the type: 
Ho + X ——> HX + H. 
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; B101/B116 
1/1 Ofc? 
AUTHOR: Stepukhovich, A. D, 
nl Nr 
TITLE: Dependence of the inhibition limit in thermai cracking of 


alkanes on the nature of inhibitor 
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 147%, no. 4, 1961, 208 - 910 


TeXT: The author discusses the problem of a certain concentration of 
2nhibitor initiating 2 maximum inhibition of thermal cracking which does 

mot change any more at higher concentrations of inhibitor The present 

paper deals with the interpretation of the constant reaction. i. e.. the 
reaction of the maximum inhibited cracking. The initial cracking rate of 
ethane (after 10, 30, and 60 sec) was studied as a function of ccncentration 
of admixtures of isobutylene, allene, and acetylene at 612 and 635°C and 

an initial pressure of 10 mm Hg in iso- C,H 33 20 mm Hg in CsH, and C, H, ea 


Experimental results are shown in Fig. 1. Each inhibitor was found es 
inhibit cracking up to in individual limit Therefrom, a radical - chain- 
residuai reaction 1n bulk is concluded. The opinion often published in 
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the literature end stating that ali inhibitors inhibit the reaction up to 
the game residual reaction rate is partly due to the use of structuraliy 
3imilar inhibiters. ©. Hinshelwood et al (see below) found an equal 
effect of NO and propylene on the cracking of pentane and propane which. 
nowever is of no universal importance. Papers by V¥V- V Voyevcdskiy et al, 
(DAN, 90. no 5 (1953); ibid. 9', no 3 (1953)), and Ye K. Mogileva. N- S. 
Sukhova (A.D Stepukhovich, doctor's dissertation, M , 1958) are mentioned” 
There sre ‘ figure and 20 references: 16 Soviet and 4 non-Soviet, The 
three most recent references to English-language publications read as 
fcilews: F I. Stubbs. C Hinshelwood, Proc Roy Soc A, 200. 4156 (*950)5 
K U Ingoid, F I Stubbs. B C spaii, @. Hinsheiwood. Pros Roy Soc. A, 
2°4, 20 (*952} 
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B110/B401 
AUTHORS: Stepukhovich, A. D., Rafikov, #. A-, Bortnicrukx, A. L 
TITLE: Effect of colloidal platinum on kinetics and mechanism cf 


initial block polymerization of styrene. il 


PSRIODICAL: Vysokomolekulyarnyye soyedineniya, v. 4, no. 2, 1962, 
182 - 187 


merization (Ref. 1: Vysokomolek. soyed., 4, 85, 1962) the authors tried to 
reneralize the quantitative theory of the braking effect of inhibitors 
CAs De Stepukhovich, Dokl. AN SSSR, 89, 889, 1953). A start is made fron - 


the empirical equation Pa as - W La) = A+ Be, nti (1). Neglecting the 


initiation rate of radicals as compared with the reaction rate of chain 


growth, W = ky x] [r]s 2 ks aL 3 ylR}* K wR Ae inh 2) 


is obtained for d IRJ/at = O, where O)- total concentration of polymer 
Ke 


ridicals in steady state; KS n? y? k, Ks ah = rate constants of 


TaxT: To clarify the effect of Pt on the initial rate of styrene poly~ J 
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initiation, growth, and chain termination_in the volume, on the “walls and 
inhibitor particles, respectively, anc - = monomer concentration. This 


fie nS e 2 2 , rey 
cives: 1f/(¥ = Ho) = Ky / 2 akg LW + (ki /2k, nk al rcs, 88). 


rhe coefficients A and Bare: A = 4/25 nk, BH)? 5 Bek /2ky aK 


erm 
= 
Mm 
joe 
3 
\ NN 


& us 
i e/ion bas 
he the polymerization degree increases, Eq. (6) becomes: PAM : i) 
BOCA 4 For ¢, , = 9, - becomes: zl/ vel) Le] (o). The steady 
inn in 
= : = solu th respect 
condition for ne le O 1s: kA] = Kk ol, After solution wi i 


e 
ee 1/2 feu ea 
to | a}ana substitution into BY (9): A 1/2 / (¥2k,7 kf] / y re). 


S m Sesie 
Phe ratio of B coefficients for the ieoxeeee vines T, and rs is: 


2 T eae. C.K 11). §£.., = (B,, + 8 
BY/B, : [ae (ei! Kye [te 2° (Kak ol ( ) inh ( in =) 
- [at T.-in(3 /3,))/(0,-7)) (13) is calculated from the experimental 
Bo ENE EOE SD ? . 
ry x u /(? ay \ ve ae 273 
value for 8,/3,- (k, )/%panla = [ey (B/A)y ]/ [04,274 y ee: 


eapture enersyv of radicsit oy the walls is: 
Sard 2/4 


T 


ELTA: aN CET 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653230001-0" 


at Tae eee E ety Bee cs 
SODIRIST SOW US BNET ERS esas eh Tis 


"APPROVED FOR RELEASE: 08/26/2000 Cc 


SAIS eR SEE SER 


TA-RDP86-00513R001653230001-0 


Zykeptersr oy Tare Piet ee 
ee: oe WHE Le ot RUPEE Ine Ren nner cee 


$/190/62/G04/902,'004/02" 
eefect of colloidal platinum. . B110/B70! 


“an 

29 6 kcal/mole; Ean “25 kcal/mole. Eqs. (15) and (16) nold at 
80 and 95°C for 60 min polymerization. Radical recombination prevaria in 
the volume in this case. Since the value of Enh (800 cal/mole} extra: 


2 (By + Be) - [ar ,t,1n(Aa,/4y)] /(T,-T,) (16), where for styrene? 


nolated for the zero polymerization degree is less than the activation 
enerey By (1500 cal/mole) of the recombination of polymer radicals of 


atyrene, the inhibition reaction is faster than the recombination. The 
ratio of the coefficients A at 80 and 95°C is constant with 5.55 for poly- 
merization up to ¢60 min, and decreases to 3 with increasing polymerization 
degree. According to kq. (16)r 0 BL i* 7250 cal/mole, which corresponds t< 


Ke According to Eq. (7): A,/A> s (yes akg), 3 (ky /ks eed. an 
c 


ice Baw ide! fay als [eats \1 28) 
Since B= EU, KK and (17) gives: A,/A, ne exp[(E,,/R) CU¢T: (tk 8} 


A transition of the {initially bimolecular inhibition of styrene nolymeri- 
zation to a trimolecular mechanism is assumed The change cf 
asetivation energy with increasing polymerization dagree is prebatly 
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rradual valence increase until coordinatio 
tion degree is probaoly 


4 
h zero polymeriza 


The positive activation eneréy wit 
due to the bimolecular character of the reaction because of low raldicsi 
There are *« figure 


concentration and pure surface of colloid particles. 


ind 4 Soviet references. 
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lSocldab: Vysoho.olesulyarnyye soyedineniya, Vv. 4, no. 4, $96c, 516-522 
‘ Syvene a5 polyuerized (boiling point 75.5 G:) in block and in 
5 i olution in tne presence of colloidal gold at 60, 60, and 95°C. 
Bi ¢ 
a : ; 
aS : eG varied between 0.37-1G * and 11.84-10 at gram-:itoms/liter. 
Dia Ge i trig.tion wus determined from the Vine variations in 
5 ygity. Nesults: In very small amounts au acts as initiator, 
amounts, as innibitor, of block polymerization. The 

/Pesetione-rave curve nas a maxiaun whieh shifts to lower Au 
eoneeat ait: inergasing temperature. In the rang: of inhibiting su 

speegtinations the curve obeys the Svepukhovica equation 

ia me tt rns w = polymerisution rate appropriate for the xX 

a aa ut mae . 
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PEGIO. 5) 5 or oxidized filings), and had qualitative 
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1. Saratovskiy gosudarstvennyy universitet im. Chernyshevskogo. 
(Ethane) (Cracking process) 
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STEPUKHOVICH, A.D.; BOLYCHEVSKIY , Yu.M. 


Experimental verifigrtion of the theory of the inhibited chain 
cracking of paraffinic hydrocarbons, Zhur. fiz. khin. 3% 
no,12224-225 Ja '62. (MIRA 16:8) 


1, Saratovskiy gosudarstvennyy universitet in. Chernyshevskogo. 
(Paraffins) (Cracking process) 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653230001-0" 


"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653230001-0 


SPENCERS SME PINE REN CANES SEN Tene oe RE 


_ 22 GHIA ET DAUNTING RELY URES Lee anaes creme rater 


STEPUKHOVICH, A.D.; EL'TERMAN, L.I.3 BALAKHNIN, %.P, 
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B101/8215 
AUTHORS: Ulitskiy, V. As, Stepukhovich, A. D. 
pn ee 
TITLE: Steric factors and constants of the reaction rate of 


alkyl radical recombination 
PERIODICAL: Zhurnal fizicheskoy kKhimii, v. 37, no. 3, 1963, 689-691 


TEXT: An improved method of calculating the steric factors and constants. 
of the recombination rate for H + R = dR and R + R = R, is given, where 
R= CHys Coie, C,H CHys CP. The trauscendental equations r = r(j) and 
v4 (r,j)/3j = 0 were calculated with a ural-1 computer. The distance 
between two radicals in the activated complex is 5 at most, the steric . 
factor.of recombination is 10° - 107! according to the reacting 
radicals; it decreases as the radical becomes more complicated. 
Substitution of F for H reduces the steric factor considerably. The 
activation energies of recombinations are between 200 and 300 cal. The 
calculated constants of recombination rate are in good agreement with the 
experimental data, ec. g. those by R. N Snow and P. E. Peck (A. I. Chem. 
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STEPUKHOVICH, A.D.: MALANIN, V.A.,; RAFIKOV. E.A. 


Effect of cclloidal cadmium and zinc on the kinetics and mechanism 
of the initial stage of block polymerization of methyl methacrylate. 
Vysokom, soed. 6 n0.4:695~698 Ap ‘64. (MIRA 17:6) 


1, Saratovskiy gosudarstvennyy universite* imeni N.G, 
Chernyshevskogo. 
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AUTHOR: Stepukhovich, A. D.; Umanskiy, V. M. 
; Seabee | 
ORG: Saratov State University (Saratovskiy gosudarstvennyy universitet) 


TITLE: Preexponential ond steric factors in certain elementary reac» 
tions of hydrogen combustion 


SOURCE: Zhurnal fizicheskoy khimii, v. 40, no. 10, 1966, 2551-2559 


Cc 
TOPIC TAGS: hydrogen, hydrogen combustion,”reaction kinetics, reaction 
c ch 


mechanisn , @Gomiuetlon Auten 


ABSTRACT: The kinetics of elementary reactions of hydrogen combustion 
at ~800K has been studicd. A detailed calculation was performed of the 
preexponential and steric factors of the bimolecular reactions of chain 


propagation and branching, 


Olio." - (I) - 
il + 02> OH 4 -0-° es (II) 


O-4-Ih+ ON FH, 8 CT), | 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653230001-0" 


"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653230001-0 


SEAS ATE SA UAB SOOO at TE Pea WS UES Ni BEE OM TT RTS BR ies a See a 


EGET) ere | 


| ACC NR: AP6034153 
| and of the trimolecular reaction of homogeneous chain breaking, | 


Ii + 2+ M—> 1102 + M. (IV) 


where M = Ar. For reactions I—III the steric factors were found to be 
of the order of 1073, 1071, and 1072, respectively; the preexponential 
factors were found to be in good agreement with experimental data. For 
reaction IV the rate constant was calculated from transition state 
theory on the assumption that the weak H-Ar and O-Ar bonds in the 
activated complex are of the Van-der-Waals type. The calculated rate 
constant value was in good agreement with experiment (0.46 x 10732 and 
0.35 x 10732 cm6@/mol2 sec-!, respectively). The zero-point activation 
energy for reaction IV was 2 keal/mol. The steric factor for reaction 
IV, 2.9 x 107-3, remained virtually constant with increasing temperature 
(rose very slightly). It was shown that taking into account the tem- 
perature dependence of the rate constant of reaction IV explains the © 
nonagreement between the experimental values of the temperature incre- 
ment of the upper pressure limit of hydrogen combustion and the calcue 
lated activation energy of reaction II. Orig. art. has: 2 tables, 

4 figures and 16 formulas. [WA-68 ] 
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and of tne trimolecular reaction of homogeneous chain breaking, 
HHO+M+H+M. © > (IV) 


where M = Ar. For reactions I—III the steric factors were found to be 
of the order of 1073, 1071, and 1072, respectively; the preexponential 
factors were found to be in good agreement with experimental data. For 
reaction IV the rate constant was calculated from transition state 
theory on the assumption that the weak HeAr and O-Ar bonds in the 
activated complex are of the Van-der-Waals type. The calculated rate 
constant value was in good agreement with experiment (0.46 x 10732 and 
0.35 x 10732 cm6/mol2 sec7!, respectively), The zero-point activation 
energy for reaction IV was 2 kcal/mol. The steric factor for reaction 
IV, 2.9 x 1073, remained virtually constant with increasing tenperature 
(rose very slightly). It was shown that taking into account the ten- 
perature dependence of the rate constant of reaction IV explains the 
nonagreement between the experimental values of the temperature incre- 
ment of the upper pressure limit of hydrogen combustion and the calcue 
lated activation energy of reaction II. Orig. art. has: 2 tables, 

4 figures and 16 formulas. {WA-68] 
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TITLE: Using the variable isochronism of electron oscillations for enhancing the 
efficiency of phasochronous devices 


SOURCE: Vsesoyu znaya nauchnaya sessiya, posvyashchennaya Dnyu radio. 22d, 
1966. Sektsiya elektroniki. Doklady. Moscow, 1966, 80-87 


‘TOPIC TAGS: SH¥F amplifier, SHF oscillator, strophotron, traveling wave tube, i 
backward wave tube | 
} i 
‘ABSTRACT: Four cascade arrangements are theoretically considered of a 

strophotron in whose first (bunching) sections the electron oscillations are non- 
isochronous while in the output sections the oscillations are isochronous, The SHF | 
voltage is applied between the positive-clectrode segments and between the negative 
plates (see figure); the strength of the field x-component is practically constant with-: 
in a wide range of x. It is demonstrated that a system of equations dcicssun . 
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strophotron bunching section can be 
replaced by a system of nonlinear equations’ 
describing TW and BW tubes. The 
strophotron output section is described by | 
another system of differential equations | 
whose solution yields new equations that 
describe the amplitude and phase of the : 
output SHE voltage. It is found that the 
maximum tube efficiency is independent of | 
its gain parameter m. A numerical | 
example, which uses J. D. Rowe's results, 
shows that the above cascade strophotron 
has better than double the efficiency of the 
conventional strophotron. Orig. art. has: | 
3 figures and 28 formulas. : 
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ABSTRACT: The authors have measured the elastic scattering cross sections of cl? and , 
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TITLE: Investigation of elastic scattering of 70 MeV clectrons on C-12 and Be-9 and | 
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Be? for 70 MeV electrons at different scattering angles between 30 and 156° in order ° 
to evaluate the root-mean square radii of the nuclei. The 70 MeV electron energy was 


enough to permit determining the monentum transfer dependence of the form factor, and 


i 

| 

| 

chosen for the measurements because at that energy the momentum transfers are high t 
oe 
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yet low enough to allow of neglecting higher powers than the second (of the momentun 


transfer) in the expression for the form factor. 


The electron beam was produced by , 


a pulsed accelerator, The primary beam intensity was measured with a secondary — 
emission monitor which was calibrated with a Faraday cup. The electrons that were \ 
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: Clastically scattered at a given angle from the propnite? Rovsegiaae "or beryllium 

' foil target were focused with a magnetic field onto a Cerenkov counter which recorded | 
them. The scattering angle at which scattered electrons were recorded could be changed 

' without brerking the vacuum, In addition to the mgasurenents with the Cerenkov counter 

| measurements were realized with photographic recording of the scattered electrons. Ala: 

' though some of the corrections involved in the different techniques are different is! 

| (the corrections are discussed at some length), the cross sections measured by the tyq: 

, different recording methods were in exceJlent agreement. The values obtaingd fron 

; the momentum transfer dependence of the form factor for the rms radii of Be~ and cl2ss) 
were 2.26 + 0.1 and 2.35 + 0.01 fermi, respectively. Orig. art. has: 12 formulas, Ai 

: 5 figures, and 3 tables. . 
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TITLE: Absolute energy and power measurements in the visible wavelength 
range by registering the electromagnetic pressure mn 


SOURCE: Pribory i tekhnika eksperimenta, no. 3, 1965, 183-187 


TOPIC TAGS: absolute high energy measurement, absolute light momentum 
measurement, absolute light pressure measurement, visible light energy, 
electromagnetic pressure 


ABSTRACT: The ponderomotor action of electromagnetic radiations has been 
used in the past for measuring the electromagnetic energy and momentum in 
the millimeter and centimeter wave range. Recently, varidus authors pro- 
posed (V, B. Braginskiy, I. I. Minakova, P. M- Suspunin, PYE, 1963, no. 5, 
130; L. O. Cock, W. L. Flowers, C. B. Arnold, Proc. IRE 1962, 50, now 7, 


1736) and extension of this method to measurements in the visible region. 


The present paper describes the operating principles, design, and results 
of testing of such a device capable of absolute measurements of short light 
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pulses in the 0.5-100 Joule range and of continuous radiation in the 2-500 
-W range. It consists of an electronic device for small shift registration 
and contains a force calibration unit. Test pulses are 10-3 sec. long. The 
relative registration error is 2%; the relative accuracy during absolute 
readings is 22% Estimates of the limits of applicability of the method 
and of the necessary registration time intervals are also given. "The 
authors thank Lisovskiy, L. A. Rivlin, and Ye. N. Volkova for assist- 
ance during the investigation." Orig. art. has: 6 formulas, 3 figures, and 


1 table. L087 
ASSOCIATION: Fizicheskiy fakul'tet MGU (Physics Department, MGU) 
SUBMITTED: O4May64 ENCL: 00 SUB CODE: EC, EM 


‘NO REF SOV:. 002 OTHER: 001 ATD Press: 4o49 


Card g, 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653230001-0" 


ee FOR ine penean obi erst. ee RRR Se. alice tahoe stn vi 


IEMA BETS BVO S TATE REED CREE Be TERE NERS TRMOPRE NOIZE FT a! DBZAGAST AS MATS ed LOSI aE “ESET See A WR Bison 


ALEKSANDROV, Igor' Nikolayevich: KRASNOVSKIY, Andrey Zakharovich; 
STEPUNIN, 5S.Ye., inzh.,red.; ZEYLIDZON, Ye.D., insh., retsensent; 
LARIOROV, W.Ye.. tekhn.red. 


{Automatic reclosing on individual electric transmission lines 

with two-way feed] Avtomaticheskoe povtornoe vkliuchenie odi- 

nochnykh linif elektroperedachi a dvustoronnim pitaniem. Moskva, 

Gos. energ. izd-vo, 1958. 94 p. (MIRA 12:1) 
(Electric circuit breakers) (Blectric lines) 


eee Lae racer een mae 


aL. 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653230001-0" 


"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653230001-0 


THN Bend SPREE EASES! TCUMASITS CREE TOE RT SCRE BERATED GE Deed opty EP SR ee Ba 


PRD Oe 


__STEPUNIN, S.Ye., insh.; STREIXOV, V.M., inzh.; TSAREV, M.I., inzh.; 


TSAREV, M.I., kand.tekhn. nauk 


Improvement of three=phase automatic reclosing systems. 
Blek.sta. 31 no.5:69=74 Mr '60, (MIRA 13:8) 
(Blectric switchgear) (Blectric lines) 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653230001-0" 


"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653230001-0 


DPE OG RST ERS. AEA ETAT sg cae ey te ga 
SSS SSIS BAS 5s TR SA TER Se SS TART i Geshe 


POT RARE TE Te er RR RETO, TM Re ee 


STEPUNIN, S.Ye., inzh. 
Behavior of overcurrent protection at asynchronous operating 
conditions in an electric power system. @lektrichestvo no.10: 


55-60 0 ‘él. (MIRA 14:20) 
1. Vsesoyuznyy nauchno-issledovatel'skiy institut elektro- 
energetiki. 
(Electric power distribution) 
(Electric protection) 
ES rene aN SO eee ee 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653230001-0" 


"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86- teh nso eb wl 0 


LAP SEP oS ERO WEN e ie CN Eee Bhd Set ered ae GeO ET te EO ee ONO DE Ms oa Es OEE Siete PAscrd ts SL Seb a he wie, Sh Hen SR BAN eC lpi nee Rie ieee at EEN | ESR RRS 


Olid hall, Oy trey Inasis. 


Action df a block system in the presence cf swaying based on the 
comparison of real and reactive power, Elek. sta, 32 no.2164-63 
F '61, (MERA 16:7) 
(Electric powsr distritution) 

(Electric protecticn) 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653230001-0" 


"APPROVED FOR RELEASE: 08/26/2000 


CIA-RDP86-00513R001653230001-0 


STEPUNIN, S.Ye., inzh. 


Device exhibiting nonsynchronous operation in an electric pwer 
system, Trudy VNIIE no.15:21-47 '63. (MIRA 16:12) 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653230001-0" 


"APPROVED FOR RELEASE: 08/26/2000 


CIA-RDP86-00513R001653230001-0 


KURYS EV, V.I.; GUSEV, Ye.B,; STEPUNINA, V.A. 


Bright fireballs over Ryazan, Astron.tsir. no.205:28-29 O '59. 
(MIRA 13:6) 
1. Pedinstitut, Ryazan' i Ryazanskoye otdeleniye Ysesoyuznogo 
astronomo-g30dezicheskoge otdelsniya. 
(Mateors ) 


hei 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653230001-0" 


CITEREADER SEE TW nURuReCINc en: aD 


soe 


Fuame I 200 RIPLOTTATION an [8705 


Akadeatya nauk O0MA. Tastitut elektroms kbaniks 
elextromimalt, vyp. 3s Elektrtcheetiye mmahiay, eal 
e . 


Mecp. M.: V. T. Ridel‘aixov; Bi. of Poblishiag Souset I. ¥. Sevcrev; Tech. Bi.t 

BR. &. Zammrayeve. 
puro: ‘Tate ecllection ef vorts Le intended for epectaltets ta eleetro= wif 
wachanics. ran a 
if 


AUPORSRE EUBCTAIS ORIVE. AUTOMATIC MBQULATICN 


"APPROVED FOR RELEASE: 08/26/2000 


CIA-RDP86-00513R001653230001-0 


SAGE SRA STF 


pee Ry Fike SSR RES 


es Pot E BF BS SESS FSG, 


Meena ape entre ese Ts are 


‘ 

t 

{ BRisctric Machines, 2) Blectris Orive ant Dectrie Trection; 3) Autamted Elec- 

e E 

H 

i 7 

\ 

+ 

i 


Mabioin, The fc Mesto Prodlens ef Antomnting the Electric Drive of 


—Yegory, Yo P, Mervomecbaniess Vite a Converter of Spherical Coordinates 


| 


j 


Telescopes 


Wath Applicatian to Astronosy Probleas 

Mikolayev, P. ¥. Mactoelectric System of Astomatic Ouidance of 
ecopes 

Yerutlov, B. L. Digital Analogs 

Mdcheo?», A. B. method of Maising the Order of Code Riags 

PRN REenanNenOn 


Pillpvov, V. 1., end A. 8, Paichenko. Readout of Mate From shirt 
Wessrs With @ Logical Feedback 

_Parcrsbayn,TaI., ¥. V. Semesov, and Ye. 3. Pomina._ Milization of 
Biectronic fctegratars Por Tovesticnting the Rycaaice of Meguatisg the 
Mpred of a Watervoee. Mt 

~Maeeccs, Aa Tes Ta Ys. Sumenov, ani 3. %. Stepure. The Indicating Part 
Of a Wmcarvbeel Electronydreiite Gowrnor RRpper vies meetic 
dapiifisre 

t'yay, M. B. A Method of Oytiam Programming of Second-Order Curves 


_Wyesnixsy, ¥. A. Application of the Balt Effect for Meesuring Eiectro- 
Wagoeti: Moments of Kleetric Macaions 

Koalentan V2 ¥., ant B. 2. Mien*kty. Meeouring Presa Milt Using 
DMecrete methods 


SNintgretove, 2. Ca, I. P. Rothnove, ant 4s 3. Tikhomirova. Sarmonic 
Acalyters of Preqaeccv Spectrum OF Sonpertodie Electric Gaclilations 


CIA-RDP86-00513R001653230001-0" 


APPROVED FOR RELEASE: 08/26/2000 


a "APPROVED FOR 
HRS EES APE SE CBR ES AIOE 


RELEASE: 
SE: 08/26/2000 CIA-RDP86-00513R001653230001-0 


Ceci ned aiapciacs 
‘CESS e PARI GREE Pea Weis CEE 


5/194 62/060/006/061/232 
p295/D308 


Sakhmanov, Aes, Semenov, y.V., and Stepura, 5-F- 


Optinun operating conditions of a symmetrical twin 


p-gnaped bridge in an eLectro-nydraulic control system 
of water-turbine speed 


PERIODICAL: weferativmnyy gnurnal. Avtonetixa i radioelektronika, 
no» 6, 1962, abstract 6-2-149 u (Sb. rabot po vopre 


ene) orseren st In-t elektromekhan AN SSSR, no- 5, 1961 
95-96 


mpat: It is suggested to use, in circuivs determining tne devia- 

tion of wne outpus frequency of the generator from its set value, 4. 
twin T-shaped pridse instead of induction coils with a steel core ? 

or tuning forks, waich not only inereases the stability of the cir- 
cui’ characteristics, put also permits to regulate the slope of the 
cheracteristic of the frequency—ceviation detector by verying the a 
voltage applied at tne input of the bridge. An investigation is car- 
ried out of 4 twin T-shaped cridve heaving 3s the load the control 
windings of a magnetic amplizier. On tne basis of equat:.ons descri- 
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bing the Steady-state opernting conditions of the bridge, an expres- 
Sion is found for the Slope of the frequency dependence of the in- 
phase current component in the load resistanee, and the ontimum va-~ 
iue of the transformation ratio of the matching transformer is 

found for which this Slope is a naximun. 7 references. |Abstractor's 
note: Complete translation, | 
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AUTHORS: Semenov, V.V., and Stepuray E.F. 

TITLE: Infreasing the pass-band of a magnetic amplifier 
by means of feedback delay 

SOURCE: Akademiya nauk SSSR. Institut elektromekhaniki. 
Sbornik rabot po voprosam elektromekhaniki. no. 5, 
Mcscow, 1961. Avtomatizatsiya, telemekhanizatsiya 
i priborostroyeniye, 321 - 324 


TEXT: In many practical @ases the magnetic amplifiers operate 
with heavy negative feedback which increases the pass-band and the 
amplifier gain. It is shown in the present article that by intro- 
ducing a delay into the feedback circuit an additional increase of 
the pass-band may be obtained. Let the amount of feedback be deter- 
mined by factor $8 and its delay by the time constant Toe Let the 
amplifier parameters be Ka and A without feedback. Then after in- 


troducing the feedback the magnetic amplifier must have a gain k 
and a maximum possible pass-band. This corresponds to a certain va- 
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lue of T. which has to be determined. Presenting the transfer junc- 
tion of fhe amplifier in the form of a second order circuit 


pf, +1 
W(p) =¥® pap) a 
pT + 2¢Tp +1 
is obtained, where 


Tht, é T+ Ty 
t= \ Pr, ~ avid + pe) | 


The shape of the resulting frequency response of the amplifier with 
delay in the feedback circuit is therefore determined by coeffi- 
cient © and the ratio of T and Tye Putting a = T/T, and choosing qT) 


so that 


? = 72 
o -* 
a°“(1l + pk.) 


4 


Card 2/ 


GORE is TERPS TE NOSIS GAN ah cence y een 


Se gee 
settades TS Wahes 


boi ttse 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653230001-0" 


"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653230001-0 


BE FES Se gE Loe De WTR SLSR RROD Blaney ee nemen nes 


os: a SeeErCee ey aap it 


31030 
§/573/61/000/005/022/923 
Increasing the pass-band of @ «-- D201/D305 


The attenuation coefficient is then given by 


- & i 

= 2* 2(1 + pk.) * 

If Bk, 1, then €aya/2. The results are shown in Fig. 2, where 
2, = wW/W5i w being given by 


1 + bk, 


ie) 


Wy = T, ; T 
In Fig. 2, curve 1 represents the frequency response of magnetic 
amplifier with heavy negative feedback without delay. Curve 2 is 
for ® = a/2 = 0.6 and T = 1/1l.2u,. The numerator ot the transfer 


function is represented by curve 4 when 8, = 1/a2w, = 1/1.440,+ 


Curve 4 is the sum of @® and 3 and represents the frequency respon- 
se of magnetic amplifier with delayed negative feedbae@k, showing 
that the pass-band is approximately equal to 1.85... It may be 
shown that the above method may be considered fron the point of 
Card 3/5 
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f a variable posi- 

as the introduction 0 

aes gt Ane eee er ecen «s it, it does not require however, any 
ve ‘ 


nd 2 
dditional windings of the amplifier. There are 2 figures & 4 
Sovietebloc references. 
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AUTHORS : Semenov, v.V, Stepura, E.F., Tarasov, V-A- and Fom- 


ina, Ye.H. 


TITI2: fm application of simulation equipment in electro- 
4 ; encephalographic investigations bs 
| j z SLel: ika i eye primeneniyec y. 
PERIODIC: eee 1963, zine oe ave9. (Dall. fey Heckvazs 
; konferentsid po prireneniyu fiz. 1 motets ae e aes 
: vaniya V razlichn. ctraslyakh tekhn. Ve 71 "+? ' 
281-285) _ 
as sclec- 


; : : ; 
= the basic equipment for simulation. ‘The simulation clroye 
were designed in such a way, SO as to serve ao mene! pacha eee 
in the olectro-encephalographic equipment. eer ce 
amoLifiers developed for the filter carga ee 
about 1000. Owing to a sae of a 2-stag eet 
tion circuit, zero tuning 18 Pace 
anae during general adjustment of the sctup- 
Card 1 : * 
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equations of the band filter with resonance circuits was effected 

by means of 4 integrators and a Sumiator, In distinction to actual 
LC-filters, which oving to their size are not feasible within the 
fre quency-range used in Clectro-encephalography, and to circuits 
incorporating twin-T filters and line repeaters of higher complexity 
which are very difficult to tune, the model-filter is free of these 
shortcomings. The model-filter ensures a specified passband width 
of adequate uniformity within the passband and sufficient attenua- 
tion-steepness; it is easy to vetune and has high input impedance 
aad Low output impedance. ‘fhe Model constructed is used for sing. 
Ling out various rhythms from the ¢-ectro-encephalogram for their 
quantitative and qualitative evaluavion during fixed intervals of 
time. ‘The quantitative estimate of the mean activity of the various 
rhythms and of the integral curve i effected by means of operation~ 
al integrator-amplifiors, vor Convenienee, the integration result 
is coiiverted into digital form. a calibration oscillator Was deve. 
loned for testing and calibration of all the channels of the electro~ 
encenhalographic setup; it too, utilizes operational amplifiers. 

fhe setun can also be used for othe:s iavestigations, 2 references, 
Adstracter's note: Complete trens lation 7 Card 2/2 
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D201/D308 
AUTHORS : Semenov, V.V;, Stepura, E.F., Tarasov, Vea, and 
Fomina, Ye.N. , 
TITLE: an electronic pass-band filter for an EEG pattern 
analyzer , 
SGURCE: Akademiya nauk SSSR. Institut elcktromekhaniki. 


Sbornik rabot po voprosam elektromekhaniki., no. 7, 
1962. avtomatizatsiya, telemekhanizatsiya i priboro- 
stroyeniye, 373-375 


TEXT: ‘the authors show the possibility of designing very 
low frequency pass-band filters using electronic analog techniques. 
wm analog of a passive pass-band LC filter is taken as an example. f 
lt consists of 4 intc#rators and an adder for sign inversion. An. 
experimentally designed filter of the analog type had a 3 do pass- 
pand of 4 c/s at a center frequency of 9 c/s. The filter was uscd 
to detect the o&-rhythm. These filters, having a very high input 

impedance, may ve casily connected to other instruments, their tun- 
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ACCESSION NR: AT4035417 8/0000/63/000/000/0257 /0264 


AUTHOR: Stepura, E, F.; Semenov, V. V. 
TITLE: The use of magnetic amplifiers for multiplying two or more electrical signals 


SOURCE: Vsesoyuznoye soveshchaniye po ferritam i po heskontaktny*m magnitny*m 
elementam avtomatiki, 3d, Minsk. Ferrity* i beskontaktny*ye elementy* (Ferrites and 
noncontact elements); doklady* soveshchaniya, Minsk, Izd-vo AN BSSR, 1963, 257-264 


TOPIC TAGS: computer, multiplication, magnetic amplifier, product unit 


ABSTRACT: A common magnetic throttle amplifier with bridge-circuited alternating- 
current coils was examined as the product unit in a study of its possible use Lor multiplica- 
tion, As seen from the equation for the ouile! voltage of a magnetic bridge amplifier 
U A 

ee 1 -}* F, 
where A is the coefficient of proportionality, U-~ is the feed voltage, Iy is tve current in the 
amplifier, x in a throttle constant, depending on the core material and geometrical dimen- 
sions, and VF, is the magnetizing coil force, to secure more accurate multiplication results 
it ig necessary to make the quantity A as nearly constant as possible, which can be achieved 
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either by cascade interconnection of the Mapnetic amplifiers, or by function] Mddification 
of the initial bias of the magnetic amplifier 509 that within a given range of the variables ly 
and UpA- A 

No aa 
Pe FE const, (2) 
The product unit Constructed by the authors has the following technical characteristics: the 
Saturation throttle Cores are made of E-42 stce] with 1500, 650, 185, and 800 turns in the 
allernating current, bias, balance and control Coils, respectively: the total resistance in the 
balance coil Circuit is 2209 ohins; Ig = 200 ma the magnetizing force = 169 ampere-turns; 
£0.12 a; Um 4 oy Vv, and the feed voltage frequency = 59 cps. Products of three and 
More variables 49 Well ag integer Powers of one varioble as wel] as integer powers of one 
viriable can be obtained by means of the product unit. Orig, art, has: 15 figures and 8 for- 


mulas, 
ASSOCIATION: none 
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APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653230001-0" 


EYAL BS tet oe 


"APPROVED FOR RELEASE: tale hetcteae SREP Se: 00513R001653230001- : 


SALTON CEES bite Gre Biss SMSO ee sie abt rade oar de Oy Bhs ZOE Ea age a VR TAPE POI ei RE RE RS REWRERS NS SRE 


SAKHMANOV, A.V.; SEMPENOY, V.V.3 STEPURA, E.F. 


Regilation of the velocity of a hydraulic turbine-generator unit with. 
considera‘ion of parturbations, Sbor, rab, po vop, eletramakh, nn.9: 
314-323 '63, a , 


Network for the automatic control of traction motor load, ibid.:145- 
153 (MIRA 17322) 
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SEMENOV, V.V.e3 STEPURA, E.F. 
a 
Some problems concerning the automatic control of diesel locemo- 


tives. Bhar rab-no, vopwelektnomaltano | 100-750) "Oe 5c 48) 


(Diesel locomotives) (Automatéc. gontrol) 
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